It is believed that in the near future, many electronic assemblies on rigid substrates will be replaced by mechanically flexible or even stretchable alternatives. This is a consequence of the ambient intelligence vision where citizens carry along more and more electronic systems near the body, on the body or even inside the body. These systems should not lead to a decrease in comfort for the user and should therefore be compact and light-weighted [1] . Moreover, the electronic assemblies should be soft, stretchable and elastic, so that they can take the shape of the object in which they are integrated to guarantee maximal comfort. Typical examples are implants, intelligent textiles, portable electronic equipment (e.g. mobile phones, navigation systems,…), robotics, … [2].
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Stretchable electronics consist of a stretchable substrate material with embedded electronic components connected by electronic interconnections. Since little or no stretchable electronic components are available, it is vital to engineer electronic interconnections which are stretchable.
Today metals (cupper, nickel and gold) are the best option to realize the interconnections with high performance and low cost. However, metals are not intrinsically stretchable, therefore, a suitable design such as a meander-shaped horseshoe structure is necessary. This structure can be reproducibly stretched and released many times without breaking [2] . Among the identified stretchable substrate materials appropriate for the fabrication of implantable electronic systems, polydimethylsiloxane (PDMS) is one of the most promising due to its specific mechanical properties (compliance, softness) and its good biocompatibility [3] .
The general production process of the stretchable electronics is shown in figure 1 . A photoresist is spin coated on a copper foil and patterned with the desired conductor shape. In the next step, a nickel seed layer followed by a 4 m thick gold layer and a nickel-gold finish are electroplated and the photoresist is dissolved. The components are then assembled and connected to the interconnections by gluing or soldering. In a next step, the sample is overmoulded with viscous ( 60000 cP) PDMS and thermally cured. The copper foil is removed, resulting in a thin film of PDMS with the interconnections and components at the surface. Finally, the electronic structures are encapsulated by overmoulding the sample with the viscous silicone [1, 4] . This technology has been developed in the frame of the Bioflex programme (IWT SBO-Bioflex (contract 04101)). The metals inside the electronic circuit should not leak out in order to obtain a highly biocompatible system. Therefore, an excellent adhesion between the 2 PDMS layers is of great importance. However, PDMS has a very low surface energy, which makes the formation of strong and permanent bonds to this material impossible without some kind of surface treatment [5] . Adhesive bonding of materials is being frequently utilized; however, this technique has some important limitations, such as a long bonding time and a low resistance to heat and chemicals [6] . Recent studies [7] [8] have shown that bonding of polymers to polymers can be achieved without the necessity of any adhesive by treating the involved surfaces with a non-thermal plasma. Therefore, in this paper, 2 different non-thermal plasma treatments of PDMS are carried out to enhance the adhesion: a dielectric barrier discharge operated at medium (5.0 kPa) [9] [10] and a DC glow discharge at atmospheric pressure [11] . In this paper, the effects of both plasma treatments on a PDMS film are studied using contact angle measurements and X-ray Photoelectron Spectroscopy (XPS). This work also investigates whether the changes induced by plasma treatment contribute to an improvement of the adhesion properties of the PDMS surfaces.
